Middle-age alterations in the sexually dimorphic plasma growth hormone profiles: involvement of growth hormone-releasing factor and effects on cytochrome p450 expression.
Rat liver, as well as other species, contains numerous sex-dependent isoforms of cytochrome P450 (P450) that are regulated by the sexually dimorphic profiles of circulating growth hormone. During puberty, young adulthood, and senescence, changes in the hormonal profiles appear to be responsible for alterations in age-associated expression levels of selective P450 isoforms. In contrast, little is known about the growth hormone secretory profiles and their P450-dependent expression levels during middle age. In the present study, we observed subtle changes in the hormonal concentrations, and frequencies of peaks and interpulse periods in the sexually dimorphic growth hormone profiles of 1-year-old male and female rats correlated to suppression of male-specific isoforms CYP2C11 and CYP2C13 and female-predominant CYP2C7. To identify possible causes for the age-associated changes in the circulating growth hormone profiles, the responsiveness of the hypothalamic-pituitary axis to growth hormone secretagogues clonidine and growth hormone-releasing factor (GRF) were examined in middle-aged male and female rats. In spite of the same sexually dimorphic response in young adult and middle-aged rats to both secretogogues (males > females), the pituitary somatotrophs in the older animals exhibited a dramatic decrease in sensitivity to clonidine, characterized by subnormal growth hormone release levels and an inordinate delay in pituitary response to clonidine stimulation. Results from similar studies conducted on middle-aged arcuate nucleus-lesioned rats suggest that a decline in GRF secretion is a possible contributor to the age-associated alterations in plasma growth hormone profiles during middle age. These changes in GRF-induced, sexually dimorphic secretory growth hormone profiles and the accompanying decline in P450 expression levels may anticipate similar, but more profound, changes to occur during senescence.